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(second largest reserves in Africa, after Nigeria). These volumes are expected to increase with a rise in exploration activities.
Finally, according to Sonatrach, approximately 66% of the Algerian territory remains unexplored or largely underexplored. Most of these areas are in the north as well as offshore. Over the past few years, Sonatrach has directed exploration efforts toward these areas and in February 2013, the Algerian government amended its hydrocarbon law, including fiscal incentives to entice foreign companies to explore these areas. Along with underexplored areas (e.g., northern provinces and offshore in the Mediterranean Sea), there is still potential to expand field production in areas that have already been developed, particularly, the Hassi Messaoud, Illizi, and Berkine basins, as well as the fields containing unconventional Fig. 1 . Sedimentary basins, oil and gas fields, and the exploration and production strategy in Algeria (Sonatrach, 2008, Internal report, Unpublished) . This study was initiated on the basis of the AlgerianKorean joint program (2007) (2008) as part of the Korea Institute of Geoscience and Mineral Resources (KIGAM) project for "Overseas Petroleum Development and Cooperation," and supported by the Ministry of Trade, Industry and Energy (MOTIE). Because of the Algerian government's attempts to encourage foreign investors to invest in new projects, this study contributes to the literature as a guideline for Korean oil & gas companies that wish to invest in Algerian fields in terms of understanding the current investment facilities and restrictions. In addition, following a previous study on Algeria's hydrocarbon potential and fiscal system (Park et al., 2008 (Park et al., , 2009 Benayad et al., 2013a Benayad et al., , 2013b , this study overviews some issues relevant to the evolution of the hydrocarbon law, fiscal terms, and bidding processes used by the Algerian government. It also describes the newest hydrocarbon law (2013) and discusses its main objectives.
History of the hydrocarbon industry in Algeria
(from the inception of Sonatrach to the nationalization of hydrocarbon production)
After gaining independence in 1962, Algeria quickly realized that access to energy was the key to economic, social, and political development. Therefore, the country founded Sonatrach-its national oil and gas companyin 1963. Sonatrach immediately began the construction of hydrocarbon infrastructure such as pipelines and natural gas liquefaction complexes. Moreover, it launched several research surveys leading to the discovery of new plays. As a member of Organization of the Petroleum Exporting Countries (OPEC) (founded in 1960) Algeria nationalized its oil industry in 1969. It was only a matter of time before Algerian authorities directed their attention to French companies that dominated the country's energy sector. In 1970, the Council of Revolution (the highest political authority at the time) announced the expropriation of a number of foreign companies. A new era of Algeria's economic development was recorded in 1971. The nationalization of the energy sector gave a new impetus to Sonatrach whose objectives were to extend its operations to include the whole spectrum of oil and gas facilities and control the entire hydrocarbon chain. This resulted in the country holding 51% of concessions and a total nationalization of the gas sector, including oil and gas pipeline companies. The Algerian government continued to tighten its grip over the oil sector, thereby controlling approximately 77% of crude oil production by 1972. Following the departure of foreign companies in the mid 1970s, the government's share of oil production rose to 80%. With the diversification of Sonatrach's activities (from research to petrochemicals), the need for a guideline strategy became evident. Therefore, the company launched a VALHYD Plan (see Appendix I) in 1977. By the end of the 1970s, all non-French company assets were nationalized (Aissaoui, 2001) . When the Algerian authorities refused to renew its association agreement with Total in 1977, the government obtained complete control Fig. 3 . Production and consumption of dry natural gas in Algeria, 2000 -2011 (EIA, 2013 .
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753 over the oil sector. The nationalization of the Algerian oil industry did not officially preclude foreign companies from upstream oil project participation. However, the stringent terms discouraged foreign companies to partner with Sonatrach. By the early 1980s, the responsibility of hydrocarbon exploration, development, and production was solely on Sonatrach. Today, Sonatrach has evolved into a powerful factor of national integration and stability as well as economic and social development.
Evolution of the Algerian hydrocarbon law
The driver behind the nationalization of the hydrocarbon industry, however, was not long lasted. The production and export of crude oil declined rapidly at the beginning of the 1980s when oil production became increasingly constrained by OPEC quotas.
1 Oil fields gradually depleted and secondary recovery remained inadequate. Moreover, the Algerian hydrocarbon sector remained -Mandated a foreign company's share of less than 49%.
-Four types of partnership were possible, including granting Sonatrach the privilege of holding a minimum participation rate of 51%: • Partnership under a "Production Sharing Contract" (PSC).
• Partnership under a "contract of service."
• Joint venture without legal personality in which the foreign partner is a trading company incorporated under Algerian law and with its headquarters in Algeria.
• Partnership in the form of a stock trading company, incorporated under Algerian law with its headquarters in Algeria.
amendments
-Allowed foreign companies operating in the gas sector to recover their invested funds and give them fair remuneration for their efforts. -Allowed companies to gain equity interest and gave equal importance to oil and gas.
-Allowed international arbitration in cases of disputes.
2005
-Created newly independent supervisory and regulatory institutions; namely, ALNAFT. It was responsible for organizing licensing rounds and awarding contracts, while the Hydrocarbon Regulatory Authority (HRA) was responsible for overseeing technical matters, such as health and safety regulations, and accessing storage facilities and pipelines. -Shifted away from production-sharing mechanism.
-A foreign oil company was required to pay its share of taxes directly through a monthly proportional royalty on the basis of the location of the field and level of hydrocarbon production, and through a monthly petroleum income tax based on a sliding scale. Income tax -Petroleum income tax on a monthly basis varies from 30% to 70% according to the value of production from the beginning of hydrocarbon development.
Windfall tax -Minimum of 5%, maximum of 50%.
-A non-deductible tax on exceptional profits obtained by foreign companies is applied to the portion of production that reverts to them when the monthly arithmetic mean of the Brent petroleum price is greater than $30/bbl. (AMEM, 2012) . Second, it shifted away from the production sharing mechanism to facilitate the direct payment of foreign companies' shares of monthly proportional royalty based on field location and hydrocarbon production levels, and a monthly petroleum income tax based on a sliding scale, which increased with the cumulative value of hydrocarbon production. History of bidding in Algeria Table 3 summarizes the results of bidding rounds held in Algeria since 2000 (AMEM, 2012). The situation map of the Algerian block perimeters is shown in Figure 4 . Before 2005, the licensing rounds recorded satisfactory results with a relatively high participation rate. However, the voices of dissent became louder following the 2006 amendments.
In 2008, Algeria launched the highly anticipated and first international exploration and production licensing round by ALNAFT. However, this licensing round registered a relatively poor response, reflecting the lingering uncertainty of international petroleum companies surrounding Sonatrach's regulatory system.
The failure was explained by high oil prices at that time; when ALNAFT launched this bid, the price exceeded $140/bbl for the first time (Daniel, 1994) . Consequently, international oil companies were inclined to accept relatively stiff commercial terms and Algeria had little incentive to lighten the terms of access to its oil and gas reserves.
Hoping for a better result, ALNAFT launched its second exploration and production round in 2009. Surprisingly, this bidding round recorded a good result. The next licensing round (2010) was delayed because 1 From 1980 to 1986, OPEC decreased oil production several times to nearly one-half to maintain high prices. However, it failed to hold-on to its preeminent position and its production was surpassed by non-OPEC countries by 1981. OPEC saw its share of the world market drop to less than one-third in 1985, from nearly one-half during the 1970s. OPEC's membership began to have divided opinions about the organization's actions. In September 1985, Saudi Arabia tried to gain market share by increasing production, creating a "huge surplus that angered many of its colleagues in OPEC." The number of high-cost oil production facilities declined, as they became less profitable. Young-Soo Park and Soumya Benayad of internal problems in Sonatrach, and the third exploration and production round was launched in 2011. However, frequent project delays, stringent financial terms, and the windfall tax on foreign oil producers on oil prices exceeding $30/bbl dampened foreign company interest in ALNAFT's bidding rounds. This was the last consecutive bidding round to fail in its objective of attracting foreign firms.
New Algerian hydrocarbon law
To avoid repeating another disappointing licensing round, on February 20, 2013, the Algerian parliament unveiled a new hydrocarbon law 4 to increase oil and gas reserves and explore new territories, such as offshore areas in the Mediterranean and onshore areas containing shale oil and gas reserves. Furthermore, this law aims at involving foreign companies to enhance petroleum recovery rates within mature fields. The main amendments of this law include the following:
• Exclusive right to Sonatrach to transport all hydrocarbons, including petroleum products, by pipeline.
• Priority toward satisfying the national market with hydrocarbon products by requiring contractors to sell part of their production domestically at the international price.
• Clarification and specification of the hydrocarbon agencies' missions.
• Flexibility of fiscal conditions related to hydrocarbon exploration and development, including both conventional and unconventional resources.
• Introduction of a new directive to support research and develop unconventional resources.
• Involvement of Sonatrach in all research activities.
• Introduction of a new stipulation requiring anyone wishing to pursue refining activities to have their own storage capacity.
• Revision of the methodology used to determine the tax rate on petroleum (TRP) revenue, which is now based on project's profitability, instead of revenue.
• Introduction of incentives in fiscal terms to encourage activities related to unconventional resources, small plays, plays located in less explored areas (including offshore zones), and plays defined as having complex geology or limited infrastructure.
• Upgrading contract duration. Research and development contracts have two periods: -Research period is fixed at seven years.
-Development period is fixed at 25 years. -For gas plays, a supplementary period of five years can be added to the development period.
-A period of two years can be added to the research period for play discovery and delineation purposes.
-An extension of six months can be added to the research period for drilling activities.
• For unconventional resources, research and development contracts also have two periods: -Research period is fixed at 11 years.
-Development period is fixed at 30 years for tight liquid resources and 40 years for tight gas.
-Two supplementary periods of five years can be added successively to the development period.
-If there are no research activities, a period of 11 years can be added to development activities.
• Preference is given to companies that have already started seismic surveys and have discovered hydrocarbon traces during the prospecting phase. This company is prioritized once the exploration bidding process begins. Note that in the previous hydrocarbon law, such companies were placed at an equal level with the other bidders. This new directive encourages foreign companies to explore the Algerian offshore areas which, until now have had little interest from foreign petroleum companies.
Discussion
Sonatrach has played an operational role either independently or alongside foreign companies and has gained greater confidence to develop its own resources. With the support of service companies, it has tackled tasks, which were once not feasible.
Most of Sonatrach's exploration and development activities took place in the 1980s and 1990s-a period during which oil prices were relatively low. This can be explained by the fact that a low oil price environment strains Sonatrach's budget, resulting in adverse consequences for exploration, development, and even production (EIA, 2013) . The impact of a high oil price environment in fiscal terms is also reflected in the competitive bidding process. In the latest licensing round (2011), Sonatrach awarded only two out of ten permits. Again, hydrocarbon market specialists have related this lack of interest to the poor hydrocarbon potential of the blocks offered, rather than the unattractive fiscal terms. Indeed, Algeria is the largest natural gas producer and second largest oil producer in Africa after Nigeria; however, due to some political issues, blocks open for bidding do not have hydrocarbon potential, and with such fiscal terms foreign firms responded negatively to the bidding rounds. Furthermore, the recent militant attack on the In Amenas gas facility prompted security concerns about operating in Algeria's remote areas, particularly in the south.
Sonatrach's primary purpose after nationalization of the oil and gas industry was to manage the excess supply rather than capacity growth. The maturity of the producing basins will probably induce the company to develop two exploration and production strategies. The exploration track refers to the opening of new areas for exploration. Following the 2013 hydrocarbon law, authorities are encouraging foreign capital to gain greater access to Algeria's oil and gas reserves and explore new options and territories (e.g., marginal plays, northern and western provinces, offshore zone, and onshore areas containing unconventional reserves). The second track aims at improving the recovery factor of the producing fields to reduce the rate of decline and increase reserves. The other key point is related to technology transfers, especially to increase the recovery rate, and joint ventures are usually perceived as most suitable. This new law, however, does not change Sonatrach's majority-stake requirement, but it includes changes to the tax structure and offers greater fiscal incentives to companies investing in offshore exploration activities and unconventional resources.
Conclusion
This study aims to give a guideline for Korean petroleum companies that wish to invest in Algerian fields in terms of understanding the current investment facilities and restrictions. Although the Algerian government has clearly stated its need of foreign partners to increase oil and gas reserves and explore new territories, Algeria continues to experience difficulty in attracting foreign investors, particularly for its licensing rounds. Some analysts believe that inadequate fiscal incentives to attract foreign investors to new projects, coupled with Sonatrach's corruption allegations in the past, as well as the poor potential of blocks in offer were the key causes. Furthermore, Algeria's precarious security environment has also been a concern for investors.
In 2012, Algeria began revising the hydrocarbon law to attract foreign investors to new projects. Amid declining hydrocarbon production and stagnant reserves, the Algerian government stated its requirement for foreign partners to increase oil and gas reserves and explore new territories, such as offshore in the Mediterranean and areas containing shale oil and gas resources. The amendments, however, do not change Sonatrach's majority stake requirement, but include changes to the tax structure and offer greater fiscal incentives to companies investing in offshore exploration and unconventional resources.
Finally, for a success in hydrocarbon bidding in Algeria, the petroleum potential of the blocks offered as well as the fiscal terms should be considered by experts.
